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This invention relates to an electrical motor 
adapted to be submerged in a wall for operating 
a pump acting on the well liquid. Ordinarily 
such motors are of the squirrel cage induction 
motor type. 
Motors of this character must be protected 

against the entry of well liquid, which is usu 
ally water carrying foreign matter. The wind 
ings and bearings, obviously, must be protected 
from such liquid if the motor. is to operate at all. 

It has been proposed to provide a liquid tight 
casing for the motor, with a seal for the Casing 
where the motor shaft projects from the casr 
ing. It has also been proposed to fill the whole 
casing with a neutral liquid, such as oil, that 
serves also as a lubricant for the shaft bearings. 
A filling of this character renders it easier to 
exclude the well liquid. 

Nevertheless, the filling introduces a disad 
- Vantage which will now be discussed. The liquid 
extends around the rotor and between it and 
the stator. Accordingly during operation of the 
motor, particularly at high speeds, there is a 
considerable skin friction loss. Also, consider 
able turbulence may be initiated. These factors 
materially reduce the motor efficiency. The high 
Speed Operation is especially desirable to re 
tain because the motor may then be directly 
Connected to a high speed pump, that is less 
eXpensiVe and has higher efficiency than 3, low 
speed pump. 

Motors in installations of this sort are not 
required to work continuously. Often there are 
extended periods of inaction. Accordingly it is 
possible so to arrange matters that during pe 
riods when the motor is energized, the liquid 
level in the casing is lowered, and the rotating 
parts operate substantially entirely in a gaseous 
atmosphere, such as air or the like. Further 
more, the rise and fall of the liquid level may 
be made automatic, in response to deemergiza 
tion and energization of the motor. 

It is one of the objects of this invention to 
provide a simple and effective system of this 
general character, which operates to free the 
rotating parts of unnecessary skin friction dur 
ing activity of the motor. - 

It is another object of this invention to pro 
vide a gas pressure System that is self-contained 
and obviates the necessity of creating fluid pres 
sures at the top of the well. 

For example, one way of creating the gaseous 
atmosphere is by electrolysis, occurring in an 
auxiliary chamber. It is accordingly another 
object of this invention to provide a gas under 

(C. 12-36) 
sufficient pressure, by electrolysis, to displace the 
liquid around the rotating parts, 
The creation of sufficient gas pressure to ac 

compish these results may be obtained in an 
other way; as for example by an appropriate 
compressor pump directly operated by the motor. 
It is accordingly still another object of this in 
vention to make it possible to provide a com 
pressor operated by the motor for creating the 
desired gas pressure to depress the liquid level 
in the casing. 
This invention possesses many other advan 

tages, and has other objects which may be made 
more easily apparent from a consideration of 
several embodiments of the invention. For this 
purpose there are shown a few forms in the 
drawings accompanying and forming part of 
the present specification. These forms will now 
be described in detail, illustrating the general 
principles of the invention; but it is to be un 
derstood that this detailed description is not to 
be taken in a limiting sense, since the scope of 
the invention is best defined by the appended 
claims. 
Referring to the drawings: 
Figure i is a view, mainly diagrammatic, of an 

apparatus incorporating the invention, shown as 
disposed within a well, the submersible structure 
being mainly in section; 

Fig. 2 is a view similar to Fig. 1, but of a mod 
ified form of the invention; 

Fig. 3 is an enlarged fragmentary diagram of 
one of the valves utilized in connection with the 
form of the invention illustrated in Fig. 2; and 

Fig. 4 is a fragmentary sectional view, show 
ing an alternative form of seal for the motor 
shaft. 

In the present instance, the well is shown as 
defined by a well casing f, within which is dis 
posed the well liquid 2. This well liquid is usu 
ally water or the like. 8. 
In order to provide power for a pump disposed 

within the well liquid 2, use is made of an elec 
tric motor 3 operating to rotate an upwardly 
extending shaft 4. This shaft 4 is intended to 
be directly connected to a pump, not shown. 
The motor 3 is disposed within and supported 

by a housing structure, including the casing 5. 
The stator, including the windings 6, is intended 
to be connected, as by the aid of water proof 
cables entering in a fluid tight manner into the 
casing 5, to an appropriate source of electrical 
energy at the top of the Well. This source may 
be represented, for example, by the mains . A 
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2 
switch 8 is indicated diagrammatically for con 
trolling the energization of the motor 3. 
The rotor 9 is shown as directly mounted on 

the shaft 4. The shaft may be rotatably Sup 
ported in a manner now to oe described. 
At the lower end of the shaft 4 there is lo 

cated a transverse apertured Wall within the 
casing 5. A central boss , shown integrai with 
the wall 0, serves to support, the outer race of 
a ball bearing structure 2. The inner race of 
this ball bearing structure is supported upon 
shaft 4. 
Adjacent the upper end of the shaft there is 

Supported thereon a tubular collar 3, supporting 
the inner race of a bali bearing structure 4. The 
outer race of this ball bearing structure is sup 
ported within a downwardly directed hollow boss 
5. This hollow boss 5 is also provided with an 

inner annular wall 6 to provide an annular well 
for the lubricant around the ball bearing struc 
ture 4. 
The casing 5 is so arranged that it may be 

completely filled with a neutral liquid, such as 
oil. Such a filling is useful in insuring against 
material leakage of the well liquid 2 inside of the 
casing 5. However, during periods of energiza 
tion of the motor 3 it is desirable that the level 
of this neutral liquid be depressed at least below 
the stator and its windings, whereby skin fric 
tion losses due to rotation in a liquid of material 
Viscosity, may be obviated. The manner in which 
this result is effected will be shortly described. 

It is apparent that the casing 5 must be sealed 
normally against the entry of well liquid into that 
part of the casing in which the rotating elements 
are located. For this purpose a mechanical seal 
is arranged adjacent the top of the shaft 4. In 
this instance this seal comprises an inverted ro 
tary cup 7 carried by the shaft 4. The edge of 
this cup is in contact with a non-rotary sealing 
member 8. This non-rotary sealing member 8 
is shown as supported in liquid tight manner on 
the casing 5, as by the aid of the metal bellows 
9. Appropriate means may be provided if de 

sired, to urge the relatively movable surfaces of 
members 7 and 8 toward each other so as to 
effect an appropriate seal. 

During periods when the motor 3 is not ener 
gized, the upper portion of the casing 5 may be 
filled with the neutral liquid 20. This neutral 
liquid may extend downwardly so as to contact 
along the surface 2 f, with the well liquid that 
enters the bottom extension of the casing 5. 
Under Such circumstances the oil 20 extends up 
Wardly so as "to overlie the areas of contact be 
tween the sealing members 7 and 8, providing a 
Supplemental liquid seal at this place. 

In order to facilitate lowering of the submersi 
ble structure within the well without danger of 
material loss of the oil 20 that is enclosed within 
the casing 5, use is made of a balance tube 22. 
This balance tube 22 is open at its upper end and 
communicates with the bottom of the casing 5. 
It is apparent that the casing 5 can be falled at 
least to the level of the top of pipe 22 which ex 
tends substantially to the top of the casing, be 
fore the submersible structure is lowered. Upon 
lowering the structure within the well, the well 
liquid 2 may be forced by the gravity head down 
Wardly into the tube 22. 

For the position of the switch 8 shown in Fig. 1, 
the motor 3 is deemergized, and the oil filling 20 
is permitted to fill the casing above the level 2. 
However, when the switch 8 is closed, provisions 
are made for creating a sufficient gas pressure 
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within the casing 5 to depress the oil level below 
the stator windings 6. 
In the present instance, in the form shown in 

Fig. i., the gas generation is accomplished by 
electrolysis. This electrolysis can be effected 
Within a Supplemental chamber 23, shown as Sup 
ported on top of the casing 5. This chamber iš 
intended to be filled with an electrolyte, and for 
this purpose there may be disposed within the 
chamber a quantity of appropriate salts 25 to 
form an electrolyte capable of ready decomposi 
tion by electrolytic action. To Secure the elec 
trolytic action, use is made of a pair of Spaced 
electrodes 25 extending into the liquid in the 
chamber 23. These electrodes may be supplied 
With a potential difference by being connected to 
the output side of a rectifier 26 located at the 
top of the well. The input side is connected, as 
Will be described hereinafter, in Such a Way that 
the rectifier is not energized unless the motor 3 is 
energized. Accordingly, electrolysis can occur 
only during periods of energization of the motor 3. 
AS is well understood, the decomposition of 

the electrolyte in the chamber 23, due to the pas 
Sage of the electric current, causes an evolution 
of gas. By appropriate choice of the chemicals 
24, this evolution of gas may be caused to be 
quite intensive and very rapid. Accordingly, the 
gas thus generated may be caused to pass a check 
valve 27 located in the top of the chamber 23 and 
into the conduit 28 leading downwardly into cas 
ing 5. The check valve 2 insures against reverse 
flow of any liquid or gas from the casing 5 to 
chamber 23. 
The gas pressure thus evolved is made effective 

within the casing 5 to lower the liquid level there 
in. This lowering continues until the level reaches 
somewhat below the windings 6. When this oc 
curs a float switch mechanism 29 operates to open 
the input circuit of the rectifier 26. This input 
circuit also includes the Switch 8. Accordingly, 
two conditions must be present for the electroly 
sis to be accomplished: one is the closing of switch 
8, and the other is the closing of float Switch 29 
by rise of the neutral liquid level beyond this 
float Switch. 
The result of this arrangement is that during 

operation of the motor 3, the liquid level is main 
tained at about the level of the float Switch 29. 
If the level should rise during such motor ener 
gization, the float switch 29 closes, rectifier 26 is 
energized, and electrolysis is immediately effec 
tive to depress the level. On the other hand, when 
switch 8 is opened to deemergize the motor 3, 
the electrolysis also stops and the gas in the top 
of the casing 5 gradually leaks away. The oil level 
gradually rises to the top. 

Certain features of the operation of the elec 
trolysis mechanism may now be touched upon. 
When gas is first evolved in the chamber 23 by 
electrolytic action, a rather sudden increase in 
preSSure may be expected. Unless precautions 
be taken, then some of the electrolyte in container 
23 may bubble over past the check valve 27 and 
paSS into the casing 5. 
In order to obviate such occurrences, provi 

Sions are made to increase the volume of cham 
ber 23 during the first period of violent gas ebulli 
tion. Thus a metal bellows 30 is provided com 
municating with the interior of the chamber 23 
and capable of expanding up to a definite limit 
upon the occurrence of unduly large gas pressures 
in the chamber 23. 

Furthermore, another check valve 3 is pro 
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tainer 23. This check valve mechanism 3 is 
arranged to be spring biased. Under normal 
conditions the pressure inside of chamber 23 is 
at least as great as the pressure in the well, and 
accordingly the valve 3 stays closed. However, 
should there be a reduction in pressure, as for 
examgie upon there being insufficient liquid elec 
trolyte for supporting the process of electrolysis, 
the valve 3 opens and permits the passage of 
liquid into the receptacle 23. 

it is apparent that during energization of Xiao 
&Or 3 the oil would recede below the level of con 
&act between the sealing members 8 and 3. 
Tin order to insure that there be a supply of oil 
overlapping the area of contact, provisions are 
inade for lifting some oil into the annular space 
formed between the annular wall 33 on ühe non 
Rotary member 88 and the contacting fanges 
of the members 7 and 8. For this purpose, the 
shaft 4 directly drives a small pump mechanism 
34 located below the bearing structure S2. This 
pump is submerged in oil at all times and has 
an inlet 35 opening into the oil. Its outlet con 
nects to a conduit 36 which passes upwardly and 
over into the annular space adjacent the con 
tacting sealing members. . The oil is intended to 
overflow the upper edge of the annular wall 33 
and to flow into the oil well in which the upper 
ball bearing structure 4 is located. A drain pipe 
37 leads from above this well down through the 
stator laminations to discharge the oil in the 
bottom part of the casing. In this way oil is 
prevented from being received in the rather nar 
row air gap between the rotor 9 and stator 6. 
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As the body of the neutral liquid is depressed 
within the casing 5, it is apparent that the well 
liquid in the bottom of the casing is urged down 
wardly. This corresponds to a lowering of the 
level 2 f of the well liquid. Upon discontinuance 
of the electrolytic action the gas collected in 
the top of the casing 5 gradually dissipates and 
the body of oil moves upwardly. Should there 
be any material leakage of well liquid within the 
casing 5, the level 2 may rise to a dangerously 
high point. In order to prevent such occur 
rences, a water level detector 38 is provided. This 
detector comprises a pair of spaced electrodes 
which are, of course, out of electrical connection 
so long as they remain within the body of neutral 
liquid. Should the level 2 rise, however, the 
water will complete an electric circuit and there 
will be some current flow between the electrodes 
of the detector 38. The detector circuit is shown 
in this instance as being formed by a circuit con 
nected to two of the three supply mains 7. Also 
in series in this circuit with the detector 38 is 
a Solenoid 39. This solenoid operates when ener 
gized to Open a valve 40 in a supply conduit . 
it is apparent that in order for solenoid 39 to be 
energized, the water level 2 f must rise sufficiently 
to effect a connectition between the electrodes of 
the detector 38. 

the Supply conduit 4 f is shown as connected to 
a Source of oil supply 42 located at the top of the 
well. It leads downwardly past a check valve 43 
into the casing 5. The check valve prevents re 
verse flow of the oil upwardly through the con 
duit i l. 
The detector system just disclosed thus insures 

that the water level 2 will be lowered by supply 
of oil under sufficient gravity head whenever this 
water level rises too closely to the rotating parts 
of the apparatus. 

In the form of the invention just described, 
the creation of sufficient gas pressure to depress 

3 
the level of the inert liquid in the casing 5 is 
obtained by the aid of electrolysis. In the form 
of the invention illustrated in Fig. 2 the elect. 
trolysis is dispensed with. In this case the cas 
ing 44 immersed in the Well liquid 2 is pro 
Wided, as before, with substantially the same type 
of motor 45 as heretofore described. This mo 
tor 35 is energized as before by closing of the 
switch 3 connected to the mains . The balance 
tube 22 is used as before to permit a casing full 
of oil to be lowered into the well. Furthermore, 
the detector 38 operates as before to actuate the 
solenoid 39 for supplying oil through conduit 8 
wherever the water level 2 approaches an un 
desired point. 
As before, the sealing members and 8 may 

operate to insure against any material entry of 
well liquid into the casing 44. Provision should 
of course be made to maintain the space within 
the members , 8, filled with oil, as in the first 
form. 
While the switch 8 is disconnected there is 

no action taking place tending to lower the level 
of the inert 'iquid 20 within the casing 44. How 
ever, when the Switch 8 is closed to energize the 
motor 45, this motor operates a compressor 46 
directly connected to the bottom of the shaft 4. 
This compressor has an intake conduit 47 and an 
outlet 48 passing the compressed air into the in 
terior of the casing 44. The arrangement is such 
that while the level of the inert liquid is sufi 
ciently high to keep the float switch 49 open, 
the supply of gas or air is provided from the 
exterior of the casing 44, as for example by the 
aid of an upwardly directed conduit 50 which 
extends into the atmosphere at the top of the 
Well. However, when the switch 49 closes in re 
Sponse to the lowering of the inert liquid to the 
desired value, the stipply conduit 50 is closed 
and instead a supply conduit 5 is opened. This 
conduit 5 opens also within the casing 44 and 
the result is that there is a recirculation of the 
air Orgas that has already been passed into the 
casing 44. In other words, the compressor 46 is 
unloaded, both its inlet and outlet being con- 45 
nected to the same space that is in the interior 
of casing '44. 
The control of the intake by the aid of the 

switch 49 is best understood by reference to Fig. 
3. In this figure it is seen that the conduits 50 
and 5 lead to a common bore 52 provided in a 
valve block 53. The inlet 47 to the compressor 
46 also leads into this bore 52. A rotary gate 54 
is provided, having two positions. In the posi 
tion shown in Fig. 3, conduit 5 is closed but the 
passage from conduit 50 to 47 is clear. Upon ro 
tation of the gate 54 in a counterclockWise di 
rection, it is apparent that the conduit 50 will 
be closed and conduit 5 will be opened to be 
placed in COmmunication. With the inlet 4. This 
rotation of the gate 54 is provided by the aid 
of a crank arm 55 operated by the core 56 of a 
Solenoid 5. The energizing circuit of this sole 
noid 5 is controlled by the float switch 49. When, 
it is deemergized the valve 53 is caused to be in 
the position shown in Fig. 3. This corresponds 
to a condition. Where the oil level extends higher 
than the fioat switch 49. Upon recession of the 
oil level below this float switch, the switch 49 
closes, solenoid 5 is energized, and connection 
to the inlet 47 is made through conduit 5, and 
conduit 50 is closed. 
The mode of operation of this form of the 

invention is apparent from the foregoing. In 
this instance the compressor 46 does not oper 
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4. 
ate to increase the gas pressure within the cas 
ing 44 unless certain conditions are satisfiled; 
that the motor 45 is energized, and that the inert 
liquid level is higher than the float switch 49. As 
Soon as the motor 45 is deenergized by opening 
switch 8, the compressor 46, of course, is also in 
active, and the accumulated gas or air within the 
casing 44 is gradually dissipated, the oil level 
gradually rising to fill the entire casing 44. 

It may be desirable to use some other type of 
seal for the shaft 4, than that disclosed in Figs. 
1 and 2. Thus in Fig. 4 there is shown a seal 
having no moving surfaces in contact, the seal 
ing effect being secured by a heavy liquid, such 
as mercury. Collar f3 has a cup 60 secured to it 
in any convenient Way, as by being integral with 
it, so as to rotate with shaft 4. The cup contains 
the heavy sealing liquid 6. Casing 5 is provided 
with a tubular extension 62, surrounding the cup, 
which has a cover 63 supporting a stationary 
skirt-like member 64 extending downwardy into 
the cup. The surface of liquid 6 being above the 
bottom of this member, the opening into casing 
5 is effectively sealed. 
What is claimed is: 
1. In a submersible electric motor having a cas 

ing, and adapted to be submerged in well liquid, 
a body of neutral liquid adapted to fill the cas 
ing, and means submergibie with the casing for 
forming a gaseous atmosphere within the casing 
for lowering the level of neutral liquid in the 
CaSing. 

2. In a submersible electric motor having a 
Casing, and adapted to be submerged in well liq 
uid, a body of neutral liquid adapted to fill the 
Casing, and means submergible with the casing 
for forming a gaseous atmosphere within the cas 
ing, and operating during energization of the 
motor, for lowering the level of neutral liquid in 
the casing. 

3. In a submersible electric motor having a 
Casing, and adapted to be submerged in Well lic 
luid, a body of neutral liquid adapted to fill the 
casing, electrolytic means for generating gas, and 
means for passing said gas into the casing for 
lowering the level of neutral liquid in the casing. 

4. In a submersible electric motor having a 
Casing, and adapted to be submerged in well liq 
luid, a body of neutral liquid adapted to fill the 
casing, electrolytic means for generating gas, 
Operating in response to energization of the no 
tor, and means for passing said gas into the cas 
ing for lowering the level of neutral liquid in the 
CaSing. 

5. In a submersible electric motor having a 
casing, and adapted to be submerged in well liq-. 
luid, a body of neutral liquid adapted to fill the 
casing, electrolytic means for generating gas, and 
means for passing Said gas into the casing for 
lowering the level of neutra liquid in the cas. 
ing, Said electrolytic means including a contain 
er having an inlet for well liquid, and means for 
varying the volume of said container in response 
to gas pressure conditions in the container. 

6. In a submersible electric motor having a 
Casing, and adapted to be submerged in Well lic 
uid, a body of neutral liquid adapted to fill the 
casing, means submergible with the casing for 
forming a gaseous atmosphere within the casing 
for lowering the level of neutral liquid in the cas 
ing, and a switch for controlling Said gaseous 
atmosphere producing means, operated to active 
position only when the level of neutral liquid ex 
ceeds a definite height. 

7. In a submersible electric motor having a 
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casing, a shaft extending upwardly out of the 
casing, as well as a seal having a pair of rela 
tively rotary members with contacting sealing 
surfaces that surround the shaft; a body of reu 
trai liquid in the casing, and means for lifting 
some of the neutral liquid inside of the casing to 
form a supplemental liquid seal overlapping the 
contacting surfaces. 

8. In a Submersible electric motor having a 
casing, a shaft extending upwardly out of the 
casing, as well as a Seal having a pair of rela 
tively rotary members with contacting sealing 
surfaces that Surround the shaft; a body of neu 
tral liquid in the casing, and means for lifting 
some of the neutra liquid inside of the casing to 
form a supplemental liquid seal overlapping the 
contacting surfaces, said lifting means being Op 
erative only during energization of said motor. 

9. In a Submersible electric motor having a 
casing, a shaft extending upwardly out of the 
casing, as well as a seal having a pair of rela 
tively rotary members with contacting Sealing 
surfaces that surround the shaft, Said members 
forming between then an annular Space for ac 
commodating liquid, said space having a Wall 
limiting the level of liquid in the Space; a body 
of neutral liquid in the casing, and means for lift 
ing some of the neutral liquid inside Of the cas 
ing into said annular space to overlap the con 
tacting SurfaceS. 

10. In a Suomersible electric motor having a 
casing, a shaft extending upwardly out of the 
casing, as well as a seal having a. pair of rela 
tively rotary members with contacting sealing 
surfaces that surround the shaft, said members 
forming between them an annular space for a C 
commodating liquid, said Space having a Wall 
limiting the level of liquid in the space; a body of 
neutral liquid in the casing, means for lifting 
some of the neutral liquid inside of the Casing 
into said annular space to overlap the contacting 
surfaces, and means forming a drain from below 
the space into the lower part of the Casing. 

11. In a submersible electric motor having a 
casing, a shaft extending upwardly out of the 
casing, as well as a seal having a. pair of rela 
tively rotary members with contacting sealing 
surfaces that surround the shaft; a body of neu 
tral liquid in the casing, means for lowering the 
level of the neutral liquid in the casing, and 
means for lifting some of the neutral liquid to 
form a supplemental liquid Seal overlapping the 
contacting surfaces. 

12. In a submersible electric motor having a 
casing, a shaft extending upwardly out of the 
casing, as well as a seal having a pair of rela 
tively rotary members with contacting Sealing 
surfaces that surround the shaft; a body of nell 
tral liquid in the casing, means for lowering the 
level of the neutral liquid in the Casing and Op 
erating in response to energization of the notor, 
and means for lifting some of the neutral liquid 
to form a supplemental liquid Seal overlapping 
the contacting Surfaces. 

l3. In a submersible electric motor having sa 
casing adapted to be submerged in well liquid, a 
neutral liquid in said casing surrounding the no 
tor, a source of supply of neutral liquid above 
the Well, a connection from the source of supply 
to the Casing, means; to displace said neutral liq 
luid from about the motor, a check valve in said 
Connection for preventing flow from the casing 
through the connection, and means operating in 
response to a rise in level of well liquid within 
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the casing for causing a flow of neutral liquid 
from the Source. 

14. In a submersible electric motor having a 
casing, and adapted to be submerged in well liq 
luid, a body of neutral liquid in the casing, and 
a compressor operated by the motor for forcing 
a gas into the casing for depressing the liquid 
level therein. 

15. In a submersible electric motor having a 
Casing, and adapted to be submerged in well liq 
uid, a body of neutral liquid in the casing, a 
compressor having a gas inlet and connected to 
the motor, said compressor having an Outlet for 
passing gas under pressure into the Casing for 
depressing the level of the neutral liquid therein, 
and valve means for opening and closing the 
inlet. 

16. In a submersible electric motor having a 
casing, and adapted to be sumberged in well 
liquid, a body of neutral liquid in the casing, a 
compressor operated by the motor for forcing a 
gas into the casing for depressing the liquid level 
therein, and means responsive to the lowering of 
said level to a desired point for interrupting 
the supply of gas to the compressor. 

17. In a submersible electric motor having a 
casing, and adapted to be submerged in Well 
liquid, a body of neutral liquid in the casing, a 
compressor operated by the motor for forcing a 
gas into the casing for depressing the liquid 
level therein, and means responsive to the low 
ering of said level to a desired point for inter 
rupting the Supply of gas to the compressor, in 
cluding a valve in the compresor inlet, adapted 
optionally to connect the compressor inlet to a 
source of gas exterior of the casing, or to con 
nect the compressor inlet with the interior of 
the casing. h 

18. In a submersible electric motor having a 
casing, a rotor, and a shaft extending out of the 
casing, a body of neutral liquid in the casing 
adapted to surround the rotor, means for lower 
ing the said body of neutral liquid in the casing 
below the rotor by a gaseous atmosphere and 
operating in response to energization of the mo 
tor, and means forming a fluid packed seal 
around the shaft. 

19. In a submersible electric motor having ? 
casing, a shaft extending out of the casing, and 
means forming a fluid packed seal around the 
shaft, a body of neutral liquid in the casing sure 
rounding the motor, a source of supply of said 
neutral liquid, a connection between said source 
of supply and the casing, means to displace said 
neutral liquid from about the motor, means to 
prevent return flow through said connection 
from the casing to the source of supply, means 
to control the flow of liquid from the source to 
the casing, said control means operating when 
the level of well liquid within the casing reaches 
a predetermined level. 

???? 

S 
20. In a submersible electric motor having a 

casing, a rotor, a shaft extending out of the 
casing, and means forming a seal around the 
shaft, a body of neutral liquid in the Casing 
adapted to surround the rotor, and means oper 
ating in response to energization of the motor to 
cause a gaseous atmosphere to displace said body 
of liquid from about the rotor. 

21. In a submersible electric motor having a 
Casing, a rotor, a shaft extending out of the 
casing, and means forming a seal around the 
shaft, a body of neutral liquid in the casing 
adapted to surround the rotor, means operating 
in response to energization of the motor to 
form a gaseous atmosphere in the casing to de 
press said body of liquid from about the rotor, 
and means responsive to the lowering of said 
body of liquid to a desired point for checking the 
formation of said atmosphere. 

22. In a submersible electric motor having a 
casing, a body of neutral liquid in the casing 
adapted to surround the motor when the motor 
is deemergized, electrolytic means for generating 
gas under pressure to displace the liquid from 
about the motor, an electric rectifier for Opera 
ating said electrolytic means, and a circuit for 
supplying electrical energy to said rectifier, in 
cluding circuit controlling means responsive to 
the energization of the motor adapted to close 
the circuit, and another circuit controlling means 
in series with said first circuit controlling means, 
and operating in response to a fall in level of the 
liquid within the casing to open the circuit. 

23. In a submersible electric motor having a 
casing, a body of neutral liquid in the casing 
adapted to surround the motor when the motor 
is deenergized, electrolytic means for generating 
gas under pressure to displace the liquid from 
about the motor, and a circuit for supplying elec 
trical energy to said gas generating means, in 
cluding a series circuit having a pair of circuit 
controllers in series in said circuit, one controller 
being operative in response to energization of the 
motor to close the circuit, and the other con 
troller being responsive to a fall in level of the 
liquid within the casing to open the circuit. 

24. In a submersible electric motor having a 
casing, as well as a shaft extending out of the 
casing, a pair of contacting sealing members 
respectively carried by the shaft and by the cas 
ing, a wall forming a well around the contacting 
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surfaces and within the casing, a ball bearing 
in the casing structure for supporting the shaft, 
means forming a well around the bearing struc 
ture, and means within the casing for passing a 
lubricant into the well for the seal, the wall 
serving to permit. overflow of the lubricant into 
the bearing structure well. 
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